A description is given of the development as well as some notes on the biology of Benedenia hoshinai OGAWA, 1984, a monogenean parasite of the Japanese striped knifejaw Oplegnathus fasciatus (Japanese name; "Ishi-dai").
The Japanese striped knifejaw Oplegnathus fasciatus (Japanese name "Ishi-dai") cultured in a net pen in Nagasaki Prefecture was found heavily infected with a monogenean Benedenia hoshinai OGAWA, 1984,1) causing ulcers, haemorrhages and partial loss of fins. The intensity of infection was estimated to be 80-220 worms per fish (6 fish count ed). A number of worms including many small ones were obtained from the body surface and fins of the host, which has enabled the author to describe the development of the monogenean as well as its occurrence on the host.
Materials and Methods

Parasitological
surveys were carried out in February, 1982 on the Japanese striped knifejaw Oplegnathus fasciatus (7 fish examined; all 4 years old) cultured in a net pen at Aquaculture Labor atory, Nagasaki Prefectural Institute of Fisheries. Fresh worms were collected from one of the seven fish. They were fixed in AFA solution (mixture of 70 % alcohol 20 parts, formaldehyde (40 % w/v) I part and glacial acetic acid 1 part), stained with iron haematoxylin or alum carmine, dehydrated and mounted in Canada balsam.
Of these parasite specimens, relatively small ones with body length up to about 4 nun were used for description of the development. The other six fish were anesthetiz ed and placed for some minutes in a container filled with freshwater instead of seawater. Fresh worms were transparent, but in freshwater, they turned whitish in a few minutes. Such worms on one side of the fish body were searched by naked eyes, and their attaching sites were recorded. Then, they were all fixed in 70 % alcohol to pre pare stained specimens for measurement. Fur thermore, the occurrence of the parasite on the gills and in scrapings of the inner surface of the oral cavity and opercula were examined microscopi cally.
Freshly laid eggs of the monogenean were kept in small glass dishes at room temperatures. Hatch ed oncomiracidia were fixed either in AFA solu tion to prapare stained specimens for description of general structures or in ammonium picrate glycerin solution (mixture of satulated ammonium picrate 1 part and glycerin 1 part) for observation of the hard parts (hardened body parts such as hamuli, connecting bars and marginal hooks on the opisthohaptor and parts of copulatory organs).
The drawings were made with the aid of a camera lucida.
Results
Development
a) The egg and oncomiracidium: Eggs ( are located almost at the posterior end of the haptor, with more sharp points and widened roots ( Fig. 1-c) .
In adults, posterior hamuli are about half the length of anterior hamuli and their sup plementary pieces, while, in oncomiracidia, they are the longest of the three. As a matter of convenience, specimens collected from the host were divided into four developmental stages;
post-oncomiracidial, immature, pre-adult and adult stages. 60 specimens were used for a description of the four stages. In the post-oncomiracidial stage, when no primoridia of the genital organ appear, the intestine has become branched and much more widely distributed in the body proper. Only one specimen of this stage was available ( Fig.  2-a) , and it was 0.68 mm long. In the immature stage (0.53-3.01 mm long; N: 44), primordia of the testes appear first (specimens with body length around 1 mm; Fig. 2-b) , followed by the ap pearance of the ovary primordium and opening of the vagina (specimens about 1.5 mm long). In specimens about 2 mm long, vitelline cells as well as primordium of the cirrus pouch appear, and sperms in the receptaculum seminis and secretion in the prostatic reservoir are observed (Fig. 2-c) .
As the parasite grows up to 2.5 mm long, vitelline follicles are first recognized in the reservoir in front of the ovary, and vas deferens, Mehlis' gland and uterus are ready to be differentiated ( Fig. 2-d) . At this stage, however, these genital organs are neither well developed nor functioning except the vagina and testes. In the pre-adult stage, when the parasite is 2.91-3.47 mm long (N: 4; Fig. 2-e) , all the genital organs can be seen and are increas ing in size, but they are still not ready to function. Adults (see the figure in another papery) are regard ed as specimens with the ability to lay eggs, their size being 2.76 ram long or over. However, they are usually 3.5 mm long or over, and the largest one is 7.05 mm long. The result is also summeriz ed in Fig. 3 . c) Relative growth of the hard parts:
The hard parts of this parasite show a clear relative growth Fig. 6 . Frequency distribution of the body length of Benedenia hoshinai on 14 body parts from six host specimens. 14 parts consist of 7 body surface parts (head, antero-dorsal, antero ventral, mid-dorsal, mid-ventral, postero-dorsal and postero-ventral sides) and 7 fin parts (pectral, ventral, dorsal, anal and tail fins, and dorsal and anal soft fin rays). Top left shows the frequency distribution of the body length of all the specimens (N: 400). 7) . Two peaks are recognized in the distribution; one at the body length of about 1 mm and the other between 5 and 6 mm. Since the parasite was detected by aked eyes, it is probable that many of small worms of less than 1 mm long were overlooked, and the actual number of such worms would be consider ably higher. Another peak between 5 and 6 mm is formed, because that is the adult size and most of the adults grow much slower at that size. The number of worms tends to stay low between 1.5 and 4 mm long.
Discussion
The development of Benedenia hoshinai is much the same as that of B. seriolae2) and Neobenedenia melleni (=Epibdella melleni3)). This is the second report of relative growth of the hard parts of mono geneans; JAHN and KuHNS) briefly described rela tive growth of the hard parts of Neobenedenia mel leni, where, like the case of B. hoshinai, the size of the posterior hamuli in the adult grew about half of that of anterior hamuli or the supplementary pieces. Although most of the hard parts in mono geneans show little change in size once fully formed, such relative growth is also observed in other Benedenia species,* and probably it is rather a common phenomenon among benedeniid mono geneans.
Very small worms were mainly found on mid and postero-dorsal surface of the body, and no such a parisite was detected on the gills or inner surface of the oral cavity and of the gill chamber. It is unlikely that the oncomiracidium is carried to the gills by the gill ventilating current of the host and then, migrates to the body surface and fins, but this strongly suggests that it attaches itself directly to the body surface and fins of the host. Adult worms were rather abundant on the tail fin, dorsal soft fin rays and postero-dorsal side of the body surface. It is possible to speculate that the observ ed difference in the occurrence between very small worms and adults can be explained by migration of s mall worms from their original attaching sites to their favorite sites. It is to be noted that the number of worms on the host sharply decreased as they grew bigger than 1.5 mm long (Fig. 7) . The developmental stage of the parasite with the body length of 1.5 mm or less corresponds to the immature stage when only the testes and ovary are recognized among the geni tal organs to be differentiated.
Supposing that there is no big difference in growth rate when they are 1-2 mm long, two different explanations will be possible for this phenomenon.
First, there was a sharp increase in the number of oncomiracidia suc cessfully attached to the host at that time of the year. Secondly, most of immature worms had detached themselves from the host for some reason before reaching 1.5 mm long. It is unlikely that the number of hatched larvae markedly increased in mid-winter.
According to HIRAKAWA et al. 4) who made an experimental infection of the host with this monogenean, the number of worms sharp ly decreased as they grew, and only a few of them became adults successfully. It is, then, probable that detachment of small worms up to 1.5 mm long from the host resulted in the sudden decrease in the number in the present observation.
